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jRNA) encoding such polypeptides and 
TOducing such polypeptides by recom- 
^ Is disclosed. Also disclosed are meth- 
jch polypeptides for identifying antag- 
;ts to such polypeptides and methods 



of using the agofiists and antagonists therapeutically to 



treat conditions related to the underexpression and 
overexpression of the G-proteln chemokine receptor 
polypeptides, respectively. Also disclosed are diagnos- 
tic methods for detecting a mutation in the G-protein 
chemokine receptor nucleic acid sequences and detect- 
ing a level of the soluble fonm of the receptors in a sam- 
ple derived from a host. 
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Description 



' More parwcularly, the polypeptide ^K^esennnve flon f^^^^^^^^^^ po^nudeotides and polypeptides, 

putatlvely identified as a chemolcino recLTr rlr^^^^^^ . « . /-transmembrane receptor which has been 

'o 351 :353-3S4 (1 991)). Herein the^e pSns are r« ^^^^^ ^ ^ '^^^^ (Lefkowttz, Nature, 

PPG proteins. Somiexam^esofthe'sTprote^^^^^ ""-^'^'^^ 
dopamine (Kobiika. B.K.. eial., PNAS 84 46 50 198^ Sb^JL rT" ? ^ ^"^"^'^ ^^^^ 

J R., et al Nature 336-783 787 r^o^^» n ? ?' ' 238:650-658 (1987); Bunzow 

clase, and phospho esterase a^^^^^^^^^^ o«eo,or proteins, e.g.. phospho.ipale C. adenyi cy: 

Science. 252:802-8 (1 991)) ^^'^ * ^"'^ P™'''" ^ <Simon. M.I.. et al.. 

GTP. and GTP also Influences honno^brn^^TTn ^ f « dependent on the presence of the nucleotide 

G-protein was show,^ to ex^anje GTP^^^^^^ Snp'T'" "T"^ '"""""^ '^^""'^ -y^^^- 
^0 thenblndstoanactivISSatfcCJrreHvd^ 

G-proteIn to its basal, lnactiv^om^^£ tt j^ ™^ ' '^^'^^^ '^P™'''" the 

Lrput^LTni^-rr^^^^^^^^^ 

« by extracellular or cytoplasmte Ioods G^^ratein ! , . '"^'^^"^ transmembrane a-helices connected 

suchashom,one,^ar?oJhlL'to^^^^^^^^^ 

irtclsorarut2rtr3irnra:drc:n^^^ — ^d hydrophobe. 
Of coupled receptors includerdopaSn^re^S whlh tl^^H f '"T"' '""P'- ^« '^"V 

" neurological disorders. Other exa^pTrof m^bl „, .h^^ , neuroleptic dmgs used for treating psychotic and 
adenosine, muscarinic, acetylchoZ sen^trirhi^t^,!^^ I'^'^J^'^l^f ? ^^""^ ^<ir^^r^< endothelin, CAMP. 

rZs^nlTn Kd^^^^^^^^ 
' «-subunitspreferen«allystlmuSaXulireff^^^^^^ ^°^317-331 (1989)). Different G-protein 

Of cytoplasL residues Of G-pSco^^^^ 

uiation of G-protein coupMng o?™ome iTl^^a^^ have been xlentified as an important mechanism for the r^g- 
sites Within a mammalian host. " ^ ^'^'P'"''- 

numerous 

Ses"?ret:LlV:r-?o" ^^^^^^^^ r -"^-'^ °' '-c«ona.^ related 

acid level and are characterized bi foJr coTsen^^dS '"""""^V 
arrangement of the first two cysteine ^dues SoS hlf f ^ 1°"" °" 
In the alpha subfamily. thefiS^^ ^^rirTteina^ ar^sTo J^^^^ been classified into two subfamilies, alpha and beta. 

immune cells to endotheiirceUs iran^S^^ binll T"" adherence of target 

hesion molecules and compSenfrSctors Id complement proteins, induced expression of granulocyte ad- 
certain chemoklnes have bJrshow^'rexhibrother 2 '° mvolvemen, in inflammation. 
(MIP-1) is able to suppress hematopoiefe stem ^^^^^^ '"«=™P''«g» inflammaton^ protein 1 
dothellal cell growth, -n^ JuSrsTa, p ^^^^^^^^ ^^'■') - a potent inhib^or of en- 
ter melanoma cells. Promotes proliferation of keratlnocytes. and GRO is an autocrine growth factor 

Siio,:j;c'at°;r:rcor^^^^^ 

immunolog^al disorder, such as Sgy, anTaS -9"'ation and 
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as antisense - analogs thereof ^n^lTgS^I^^^^^^^^^ =°NAs, genomic DNA as well 

[001 2J in accordance wim a further aspS Jr^ nl " 1 fn ^ « fs^ therapeutlcalV useful fragments thereof. 

receptor polypeptides * "^^^^ P^vlded antibodies against such 

[00151 In accordance with still anothrembort^Inr f PoVpeptides of the present invention. 

lste.ng compounds ,o a hosShTn^^^^^^^^^^^^ ^ "'''^"^ a<^min. 

useful in stimulating haematopoiesis wound hLnnnil . P°'yP«Pt'de of the present Invention which are 

.ions. leuKemia. T.<^|, mediateTaToH-Zune diSefS^^^^^ •^''^^-^ -'re- 

activity, diseases, parasrtic infections, psoriasis, and to stimulate growth factor 

PO-ypeptldes or unde.xpression of a -igrtorrreZ pCS" ' '° -derexpression of the 

, -e^^gcix^oThrstirc^r^r^^^^^^^^^^^ 

■5 Which are useful In the prevention and/or tream^^n?of fL^^^^^ T ^"'^''^'^^ <" "^e present invention 

acute inflammation, histamine andTgE^e^S a ,^cte3tf„ "lallgnancy. chronic and 

failure, silicosis, sarcoidosis, rheumatoid aS,rt? sSld^^l?^ prostag^dln-lndependent fever, bone marrow 
(00181 in accordance With yet another CS oi he pr'sentt^^^^^ 

, Snr^-^-oleculesofsu^ientle^ngthtol^e^S^^^^^^^ 

an altered level of the soluble fomi of "he r^ eptofpSySJtfdT ' '"^ <^«tectlng . 

research, synthesis of DNA and mrnuSa of DNA vS ""'^"'P'"'"''- related to sclentifi^ 
feSngs'Ie^er ' ""^"^ °' ^"-'-^ « to those skilled in the art from the 

sSnviitr i?:r;7i^^ " ^'""-^""^-'^ °' --^ - --t to ,im« ,he scope 

Sd r:cS; ^XJlSeXThVr^^^^^^ - -<'-nce of the 0-prote,„ 

sihic-h^rd^fX 

2) or for the mature polypeptide encoded by the cDNA S the .^n^ ^ 7!."* ^'^"^^ ' '^EQ ID NO: 

Depos,t, ,080, Unive^ity Boulevard, J.lTs^'^^^ii l^^^^^^ ^ ^^^^ °«P-« No.97183 -Patent 

=ra.;^S— ^^^^^^^^ f.m human monoc.es. I. . 

352 amino acid residues. The protein em^iL^tZl^^JlZT:" "V*" ''^"'"^ ''"^^ * P™t«'n °' 

% identity and 82.9 % similar,,; over a 347 amSo acl! stS '° " ''^''■^ '"-I 

strandedmaybethecodingstrandorLn<od°gtntr.Lnl)T,rd^^^^^ 

polypeptide may be identical to the coding sequence shtwn 1 cf ^?o f sequence which encodes the mature 

or may be a different coding sequence whi^h'codTnrsere ce Ts" eJufof'^hrd' °T °' "^'""^ 

y quence, as a result of the redundancy or degeneracy of the 
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genetic code, encodes the same mature polypeptide as the DNA of Rgure 1 (SEQ ID NO:1 ) or the deposited cDNA. 
[0028] The polynucleotide which encodes for the mature polypeptide of Figure 1 or for the mature polypeptide en- 
coded by the deposited cONA may Include: only the coding sequence for the mature polypeptide; the coding sequence 
for the mature polypeptide and additional coding sequence such as a transmembrane (TM) or intra-cellular domain; 
3 the coding sequence for the mature polypeptide (and optionally additional coding sequence) and non-coding sequence! 
such as introns or non-coding sequence 5* and/or 3' of the coding sequence for the mature polypeptide. 
[0029] Thus, the tenn "polynucleotide encoding a polypeptide" encompasses a polynucleotide which includes only 
coding sequence for the polypeptide as well as a polynucleotide which includes additional coding and/or non-codinq 
sequence. .« * 

'0 [0030] The present invention further relates to variants of the hereinabove described polynucleotides which encode 
for fragments, analogs and derivatives of the polypeptide having the deduced amino acid sequence of Rgure 1 or the 
polypeptide encoded by the cONA of the deposited clone. The variant of the polynucleotide may be a naturally occurring 
allelic variant of the polynucleoUde or a non-naturally occurring variant of the polynucleotide. 

[0031J Thus, the present invention includes polynucleotides encoding the same mature polypeptide as shown in 
Figure 1 {SEQ ID NO:2) or the same mature polypeptide encoded by the cDNA of the deposited clone as well as 
vanants of such polynucleotides which variants encode for a fragment, derivative or analog of the polypeptide of Figure 
1 (SEQ ID N0:2) or the polypeptide encoded by the cDNA of the deposited clone. Such nucleotide variants include 
deletion variants, substitution variants and addition or insertion variants. 

[0032] As hereinabove indicated, the polynucleotide may have a coding sequence which is a naturally occurring 
allelic variant of the coding sequence shown in Figure 1 (SEQ ID NO:1) or of the coding sequence of the deposited 
clone. As known in the art, an allelic variant is an alternate fomi of a polynucleotide sequence which may have a 
substitution, deletion or addition of one or more nucleotides, which does not substantially alter the function of the 
encoded polypeptide. 

[0033] The polynucleotides may also encode for a soluble form of the G-protein chemokine receptor polypeptide 
which is the extracellular portion of the polypeptide which has been cleaved from the TM and intracellular domain of 
the full-length polypeptide of the present invention. 

[0034] The polynucleotides of the present invention may also have the coding sequence fused in frame to a mari<er 
sequence whk:h allows for purification of the polypeptide of the present invention. The maricer sequence may be a 
hexahistidine tag supplied by a pQE-9 vector to provide for purification of the mature polypeptide fused to the mariner 
tn the case of a bacterial host, or. for example, the marker sequence may be a hemagglutinin (HA) tag when a mam- 
malian host. e.g. COS-7 cells. Is used. The HA tag con-esponds to an epitope derived from the influenza hemagglutinin 
protein (Wilson, L, et ai., Cell, 37:767 (1984)). 

[0035] The term "gene" means the segment of DNA involved in producing a polypeptide chain; it Includes regions 
preceding and following the coding region (leader and trailer) as well as intervening sequences (introns) between 
individual coding segments (exons). 

[0036J Fragments of the full length gene of the present invention may be used as a hybridization probe for a cDNA 
library to Isolate the full length cDNA and to Isolate other cDNAs which have a high sequence similarity to the gene or 
similar biological activity. Probes of this type preferably have at least 30 bases and may contain, for example 50 or 
more bases. The probe may also be used to identify a cDNA clone corresponding to a full length transcript'and a 
genomic, clone or clones that contain the complete gene including regulatory and promoter regions, exons and introns 
An example of a screen comprises isolating the coding region of the gene by using the known DNA sequence to 
synthesize an oligonucleotide probe. Labeled oligonucleotides having a sequence complementary to that of the gene 
of the present invention are used to screen a library of human cDNA, genomic DNA or mRNA to determine which 
members of the library the probe hybridizes to. 

[0037] The present Invention further relates to polynucleotides which hybridize to the herein above-described se- ^ 
quences if there is at least 70%, preferably at least 90%. and more preferably at least 95% identity between the se- 
quences. The present invention partteularty relates to polynucleotides which hybridize under stringent conditions to 
the hereinabove-described polynucleotides. As herein used, the term "stringent conditions" means hybridization will 
occur only if there is at least 95% and preferably at least 97% identity between the sequences. The polynucleotides 
which hybndize to the hereinabove described polynucleotides in a preferred embodiment encode polypeptides which 
either retain substantially the same biological function or activity as the mature polypeptide encoded by the cDNAs of 
Figure 1 (SEQ ID N0:1) or the deposited cDNA(s). 

[0038] Alternatively, the polynucleotide may have at least 20 bases, preferably 30 bases, and more preferably at 
least 50 bases which hybridize to a polynucleotide of the present invention and which has an identity thereto as here- 
inabove descnbed, and which may or may not retain activity. For example, such polynucleotides may be employed as 
probes for the polynucleotide of SEQ ID NO:1 , for example, for recovery of the polynucleotide or as a diagnostic probe 
or as a PGR primer 

[0039] Thus, the present invention is directed to polynucleotides having at least a 70% identity, preferably at least 
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tides encoded by such polynucleoldee "'^'^'^""y ^' ^0 bases and to polypep- 

polypeptides encoJZreH^^n,^^^^^^ ^e bv'ref^^^^^^ °' 
any description Of sequences herein X^e j^aTbe^L^^^^^ 

license is hereby granted. '° deposited materials, and no such 

^^o\cTseZ2T^Z'us%o^^^^^^^ -eptcrpo^eptide which has the deduced 

?oo«i "r; " 'T^"'^ -a4'ardrr.i:;:?rc!:x^^^^^^ """-^^ 

as such povpeptlde i e functions as a G nrolif^., .1 substantially the same biological function or activity 
receptor evin though the po^X doesCllTa^: TT- ^"'"^ "'"'^ "'^ ''S«"<^ 

fom, of the receptor' An anlg inc ud^ a "ro^roteirwhich can^ ^ ^"'""'^ 

produce an active mature polypeptide "y cleavage of the proprotein portion to 

tKl,o,:eXrrx^SLr^^^^^ 

SZLd^JoSraTbe (ToniTn r^htro^ronr'^ ''' 'r^^ ' '° ^°-^> - '"^^ "V the 

non-conserved amino acid Ldue Eerr^ a ZTen^i; aTn^a^J^rJ'T T ^ ""^^"'^'^ ^ 

« idue may or may no. be one encodeS by the gen^^ZToT^m tnV^n ^ ^ ^""^ ^''"^ 

Includas a substituent group, or (IH) one in which tha m^h,™ i I "'"""'^ ^'<1 residues 

compound to increase L half-lifl oZe pZZ^ieao^^^T''T,^ '''^ ~'"P°"nd, such as a 

r:^:^:rsS~ 

irp^eX'XtiS tThoCgrr" °' ^-'^-"'^ "-"^^^ - '--<^ 

of SEQ ID NO:2 and more preferably a90%M^lr^ (preferably a 70% identity) to the polypeptide 

NO:2 and still more preferably a 95% simL^^^rrl™ o * "^"''^^ P°'yP«PtWe of SEQ ID 

2 and to portions of such pol^eptide wim su^ ZZZC^f ^ ""^""^^ polypeptide of SEQ ID fMO: 
and more preferably at least 50 amino acids Polypeptide generally containing at least 30 amino adds 

[00481 Fragments or portions of the poCpS^s of ^'^o™! f- ' ^ PolyPeptWe. 

responding full-iength polypeptide by pepSfsynmeJis e Xe ZT" P"'""''"^ 

for producing the full-length polypeptides Fraqmems T^""^ """^ ^''^^ ^ intemiedlates 

roor "."^ '""-'-^'p°VucieS:rfheXen« °' "^^^^"^ - 

ireceJlng a^rg'throl^re^o™ "T^'? ^ '^^^^ " -3'- 

individual coding segments (exons) '"'^"'onlng sequences (introns) between 

- !Snt -"tsruSrur^-^pore"^^^^^^^^^ ^' 

animal is notisolated. butthesar^epolynuSeorool^L^^^^ or polypeptide present in a living 

inthenaturalsysterT,.isisolated.SuchroK?eo«r^^^^^^ 

tides could be part of a composition LTs«?risofated fn IT 

environment. ' " ' ^"''^ sector or composition is not part of its natural 

S^:;iptid")TraCC^^^ - 3-<^ -O- ,in particular the mature 

tideof SEQ ID NO:2 and more preferably at leastgol^^l^t^/ ^ (preferably at least 70% identity) to the polypep- 
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«rirff,°' ^^?,"^ ^""^ '"'^'"'^^ polypeptides With such portion of the polypeptide gen- 

srally containing at least 30 amino acids and mora preferably at least SO amino acids 

S cn?c''"T °^'"'"="'y" "etws*" two polypeptides Is detemiined by comparing the amino acidsequence 
fnncL^ '^"^^'^^ substitutes of one polypeptide to the sequence of a second polypeptide 

[0053] Fragments or portions of the polypeptides of the present Invention may be employed for producing the cor- 
responding full-length polypeptide by pepUde synthesis; therefore, the fragments may be employed ^imZediates 
for producing the full-length polypeptides. Fragments or portions of the polynucleotides of the present invZon may 
be used to synthesize full-length polynucleotides of the present invention ^ 

wh°inhL ^TT '^"^ ^^"^ polynucleotides of the present invention, host cells 

7^izr.:::Sui7'''""' °' '^^p^''"'^^^ 

[00551 Host cells are genetically engineered (transduced or transfomied or transfected) with the vectors of this In- 

m^i» m TT - ^ ""^'r^f ^' " P''"^'- ^"^""^^ conventional nuS 

media modrf^ed as appropriate for activating promoters, selecting transformants or amplifying the genes of the pres^n 
mven ion The culture conditions, such as temperature, pH and the like, are those previously us^d wtth l^e hoTt^el 
selected for expression, and will be apparent to the ordinariV skilled artisan 

[SLrT^fr'^"'"'^^ ^T^"" ^ ^^"^^ P^°**"'='"9 polypeptides by recombinant 

techniques. Thus, for example, the polynucleotide may be Included in any one of a variety of expression vectors for 
expressing a polypeptide. Such vectors Include chromosomal, nonchromosomal and synthetic DNA sequenSl L 

o her v^mr r^fj^H ^ h ' ^ 'owl pox virus, and pseudorabies. However, any 

other vector may be used as long as it is replicable and viable in the host 

nw!']-„"^* appropriate DNA sequence may be insened into the vector by a variety of p«x:edures. In general, the 
DNA sequence is inserted into an appropriate restriction endonuclease sit6(s) by procedures known in the art Such 
procedures and others are deemed to be within the scope of those skilled in the art 

(00581 The DNA sequence in the expression vector is operatively linked to an appropriate expression control se- 
. o^TS^or SV4o' ? Tr^c ''T'''- '^--"'a"- -amples of such%Lote,s,Uriy be r^"- 
control eirressfon oT '*'l^\S£'>r HR. the phage lambda P, promoter and other promoters known to 
control exp ession of genes in prokaryotic or eukaiyotk: cells or their viruses. The expression vector also contains a 

f ' ""'^ " transcription tem,lnator. The vector may also include appropriate 

sequences for amplifying expression. =fh'"H"oib 

oh°/n«ln!!! rff/°"' '*'^J,*f"^f'°" ^«=to^« preferably contain one or more selectable marker genes to provide a 
phenotypic trart for selection of transfomied host cells such as dihydrofolate reductase or neomycin resistance for 
eukaorotic cell culture, or such as tetracycline or ampiciilin resistance in E coli ^ resistance for 

(00601 The vector containing the appropriate DNA sequence as herelnlbSTe described, as well as an approDriate 
SrotTr' ""^ «'"P'°y«'^ '^a-'^'omi an appropdate host to pemiit the host to ejress the 

[0061] As representative examples of appropriate hosts, there may be mentioned: bacterial cells such as E coil 

Sms r^h " ^"^^ "lelanoma; adenovirus; plant cells, etc. Th e sele.^ion o f an appropriate 

^^^L, . ""^P* °' '^"^^ s'<"'a'^ '"a art from the teachings herein 

(0062J More particulariy, the present invention also includes recombinant constructs comprising one or more of the 
sequences as broadly described above. The constructs comprise a vector, such as a plasmid or viral v^orT o whteh 

bVZenrTh TTJ"^ ^ - ''^^"'ation. In a pr^n^Jd 1^, o" "1^0^ ' ' 

bodiment, the construct further comprises regulatory sequences. Including, for example, a promoter o^r^L Hnk^d 
to the sequence. Large numbers of suitable vectors and promoters are known to those of sklirrthe aTand Se 

pTr 99?pkS S ^ZTs X'/n ' '''''' P^"^'^- P^"^^^- P^"^^'^' P^"^^'^ StrataginS; 

ptrc99a. PKK223-3, pKK233-3, pDR540, pRITS (Phamiacia). Eukaiyotic: pWLNEO, pSV2CAT pOG44 oXTI dSG 

(0063] Promoter regions can be selected from any desired gene using CAT (chloramphenicol transferase) vectors 
o othervectors with selectable mart<ers. Two appropriate vectors are PkR232.8 and PCIW7. Par^cZ nSa^JriS 

HSV mvmidinL ' ' "'f ""^V' ^'^^'^''^ P^«-«ars Include crimredlte la" 

=r!n„^r 7 T- ^^"^ '^'^ '-^"^ ^^'^"'"■'^a, and mouse metallothionein-l. Selection of the ^ 
propnate vector and promoter is well within the level of ordinary skill in the art ^ 
[0064] in a further embodiment, the present Invention relates to host ceils containing the above-described constructs 
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col orZlirce:cl^^^^^^ !S ^ ^ — ^ « -^aryo.ic cH, such as a yeast 

can bo effected by ll^,': p'o^^^JSe:^:' D^bTT °' into the host cel. 

tional peptide synthesizers "'^ P°^P«P"<le8 of the Invention can be synthetically produced by conven- 

irirrorcerer^^^^^^^^^ 

'O rivedfrom the ONA constructs of the present i%enZAnntnH! 7 ^ '° """'"^ P™'^'"* "='"9 
otic and eulcaryotic hosts are deSTby Srook' ^^^^^^^ 
Co.Spr..Harb....V..o.s.MheS^^^^^^^^^ 

to 300 bp that act on a promoter to ireie^^ranLltri: r"'"^ °' "*"^"y ''•"'^ 1" 

Of the replication origin bp 1 0^Xo lTl^^^^^^^T^lT''^ '""k""' ^'''^ ""''""'^^^ 

Side of the replication origin, and adenovSZhancer ^ ' ""^'""^ °" '''^ 

Sr^aZ^'^b^ToT^^^^^^^^^^^ 

promoter derived from a highly4'J;;essenS to dl^^? ^ — ^"^ ^^^Srevisiae TRP1 gene, and a 
promoters can be derived fro,n7pLnTencodln^^^^^ downstream structural sequence. Such 

racto, acid Phosphatase, or hearshock prS^'a^Tna^^^^ 3.phosphog,ycerate kinase (PGK), a- 

in appropriate phase with translation inrtia ton andrr^^n-«^ "^^^'ogous structural sequence is assembled 

of directing secretion of translated prSnnto the pelSsT"''''^' r"™"^" " '^''"^^ ''^^'^ 
« ogous sequence can encode a fusion ^otlrin^ura In^tr^ . w^*^^^ ^««^<"- 

usurer"" 
hosts for transformation inciuden , bI i^^^^^^^^ 

Pseudomonas, Streptomyces, a-iigr^SSTl'tSS^^^fr^^ 

[0070] As a rep-^sentative but nonfiling ex^ Je S^^^^^^^^ ^T'^^ ^ ^ '"^""^ °' 

lectable marker and bacterial origin of reolicaU^ h!;!^!^ , «Presston vectors for bacterial use can comprise a se- 
elements of the we,, known ciZg ^e^or pt^^t^^To'^^^^ ''""T "'^""^ '"'"""''"^ ^^""^ 
PKK223-3 (Phamiacia Fine Chemicals, Uppsa™?wLdenfan2^^EMf ^^^^ "^""^ ^"^P'^' 

PBR322 "backbone" sections arecomblned With an (Promaga Biotec, Madison, Wl. USA). TTieso 

£0071, FoHowlng transfom,atlon Srho^^^^^^ '° -P-^ed. 

the selected promoter is induced by appropriate meSs 1 a fe™l/ appropriate cell density. 

cultured for an additional period PP™P"^'* "'^ans (e.g., temperature shift or chemical induction) and ceils are 

cZlL^::tr:::S^^^^^^ ''^^^^ P^^V^'^^ or chemlca, means, and the resuming 

E.thatcX!tnS^^^ ^ any convenient method, including 

' those skilled in the art. ' '"*'"P"°"' °' =^11 lysing agents, such methods are well know to .. 

23:1 75 (1981), and other cel. lis ca^Sirof Sfels no a 

and BHK cell lines. IMammalian axprLsion vXrw H "^^^'27, 3T3, CHO, HeLa 

hancer. and also any necessaryX^ore b1^ no s^l T ^aplication, a suftable promoter and en- 

scrlptional temiination sequences and S^LnkinoL"^-"-^^^^^^^ '"""^ 

splice, and poiyadenylafon sites may be led to Drov deTri 'T"'"'' """^ ''^"^^^ SV40 

[00751 The G-prot Jn chemokinr^ceDtor no.!nfnHH nontranscribed genetic elements. 

6y methods inclu^ding ammonrVrtro^^Zrc-X^^^^^ r^ombinantceil cultures 

tography, phosphocellulose chromatoaraohv h»rtrnoh„K 01!! T an'O" creation exchange chroma- 

droxylapame Chromatography and SThrLa^^^^^^^^^^^^ ^"'^ ^''-^'^^-P^V. 

pieting configuration of the mature protein Finaiiv hiah oerfoTinZ , ? ! ^ "acessary, in com- 

for final purification steps. Parf°""ance liquid chromatography (HPLC) can be employed 



7 



EP1 149 582 A2 



[0076] The polypeptides of the present invention may be a naturally purified product, or a product of chemical syn- 
thetic procedures, or produced by recombinant techniques from a prokaryotic or eukaryotic host (for example, by bac- 
terial, yeast, higher plant. Insect and mammalian cells in culture). Depending upon the host employed In a recombinant 
production procedure, the polypeptides of the present Invention may be glycosylated or may be non-glycosylated. 
Polypeptides of the invention may also include an initial methionine amino acid residue. 

[0077] The polynucleotides and polypeptides of the present invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to human disease. 

[0078] The G-protein chemoklne receptors of the present invention may be employed in a process for screening for 
compounds which activate (agonists) or inhibit activation (antagonists), bf the receptor polypeptide of the present 
invention . 

[0079] In general, such screening procedures involve providing appropriate ceils which express the receptor polypep- 
tide of the present invention on the surface thereof. Such ceils Include ceils from mammals, yeast, drosophila or £. 
Coii. In particular, a polynucleotide encoding the receptor of the present invention is employed to transfect cells to 
thereby express the G-protein chemokine receptor. The expressed receptor is then contacted with a test compound 
to observe binding, stimulation or inhibition of a functional response. 

[0080] One such screening procedure involves the use of melanophores which are transfected to express the G- 
proteln chemokine receptor of the present invention. Such a screening technique is described in PCT WO 92/01810 
published February 6, 1992. 

[0081] Thus, for example, such assay may be employed for screening for a compound which Inhibits activation of 
the receptor polypeptide of the present invention by contacting the melanophore celis whteh encode the receptor with 
both the receptor ligand and a compound to be screened. Inhibition of the signal generated by the ligand indteates that 
a compound is a potential antagonist for the receptor, i.e., inhibits activation of the receptor. 

[0082] The screen may be employed for detemnining a compound whfch activates the receptor by contacting such 
cells with compounds to be screened and detennlning whether such compound generates a signal, I.e., activates the 
receptor. 

[0083] Other screening techniques include the use of cells which express the G-protein chemokine receptor (for 
example, transfected CHO cells) in a system which measures extracellular pH changes caused by receptor activation, 
for example, as described in Science, volume 246, pages 1 81 -296 (October 1 989). For example, compounds may be 
contacted with a cell which expresses the receptor polypeptide of the present invention and a second messenger 
response, e.g. signal transduction or pH changes, may be measured to detemriine whether the potential compound 
activates or inhibits the receptor. 

[0084] Another such screening technique involves introducing RNA encoding the G-protein chemokine receptor into 
Xenopus oocytes to transiently express the receptor. The receptor oocytes may then be contacted with the receptor 
ligand and a compound to be screened, followed by detection of inhibition or activation of a calcium signal in the case 
or screening for compounds which are thought to inhibit activation of the receptor. 

[0085] Another screening technique involves expressing the G-protein chemokine receptor in which the receptor is 
linked to a phospholipase C or D. As representative examples of such ceils, there may be mentioned endothelial cells, 
smooth muscle cells, embryonic kidney celis, etc. The screening may be accomplished as hereinabove described by 
detecting activation of the receptor or inhibition of activation of the receptor from the phospholipase second signal. 
[0086] Another method involves screening for compounds which inhibit activation of the receptor polypeptide of the 
present Invention antagonists by detennining inhibition binding of labeled ilgand to cells whteh have the receptor on 
the surface thereof. Such a method involves transfecting a eukaryotic cell with DNA encoding the G-protein chemokine 
receptor such that the cell expresses the receptor on its surface and contacting the cell with a compound in the presence 
of a labeled form of a known ligand. The ligand.can be labeled, e.g., by radioactivity. The amount of labeled ligand 
bound to the receptors is measured, e.g., by measuring radioactivity of the receptors. If the compound binds to the 
receptor as detemiined by a reduction of labeled ligand which binds to the receptors, the binding of labeled ligand to 
the receptor is inhibited. 

[0087] An antibody may antagonize a G-protein chemokine receptor of the present invention, or in some cases an 
oligopeptide, which bind to the G-protein chemokine receptor but does not elicit a second messenger response such 
that the activity of the G-protein chemokine receptors is prevented. Antibodies include anti- idiotypic antibodies which 
recognize unique detenninants generally associated with the antigen-binding site of an antibody. Potential antagonist 
compounds also Include proteins which are closely related to the ligand of the G-protein chemokine receptors, i.e. a 
fragment of the tigand, which have lost biological function and when binding to the G-protein chemokine receptor elicit 
no response. 

[0088] An antisense construct prepared through the use of antisense technology, may be used to control gene ex- 
pression through triple-helix formation or antisense DNA or RNA, both of which methods are based on binding of a 
polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide sequence, which encodes for 
the mature polypeptides of the present invention, is used to design an antisense RNA oligonucleotide of from about 
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and Dervan et aK. Science 251- 1360 19911) Lmh^n? h J ^ ^"""^^ ^' ^^'^'^S (1988); 

okine receptor. The a.,LTmToZ2^^^^ T'TT- P™""*"" °' ^-''^'^'^ 

- molecules into G-protein coupled receX (an«seSL ^k^^ m . ""^ ^"'^ °' '""NA 
as Antlsense Inhibitors of Gene ^tZTcZ pr^TZt T'!"^cT';: 56^560(1991); Ollgodeoxynucleotides 
abovecanalsobedeliveredtocellsTu^Tat^h „1^H ' 1?/ ^^^^^'>- o"go""cleotlde8 described 

Of G-proteio chemokre ;2ep,or^ "^^^^^ 

inhib« activation If the rece^ or^Typepro,^^^^^^ "^""'^-"^^ — ™/ also be used to 

ira!ion^nr:rorT.^ndrg^ ^r"' -^^'^ - '"^"-^ 

fro. inte.ctin. w«h LmbLe bid S;;2rrn';rereyo'r '~ ^""^ ^^-"""^ 

^rpC=r::~r^^^^^^^^^ 

- e°rnToUr«:^^^^^^^^^^ 

mediated allergic reactions proLalandlnZp^LnH^ malignancy, chronc and acute inflammation, histamine and IgE- 
anhhtte. shock'and hyper eosInSCJ^^^^^^^ " " """"" °'<^ 

rpiert^rpruStTerrersrrr^^^^^^^ 

« Suchacarnorincludosbutisno,llmit^°rsairbuZrrrd^^^^^ 

thereof. The formulation should suit .hrmodT^f aSaS ' ^"'^ 

~ oMh^Tn^^r^f rprrmT^uZ^^^^^^ or ..composing one or more container filled with one 

beanotlceintheformprescZdbyaZ'la?^^^^^^^ 
^0 or biological products, whfch nottee renZT^Zl?^^^ ^ "««°'«aleofphanraceutical8 
tratlon. In addition, the compouS oftrprent rnven ,on ^« "^^^f;-^-- -le for human adminis- 

compounds. ' 'nvention may be employed In conjunction with other therapeutic 

tical compositions are administered In an amount whi^h feTZH^I "trademial (applicable?) routes. The pharmaceu- 

cation. in general, the phamiaceutlcal comTositions will be aS^tlrllT ' ^"""^ r""^'"^^ "'^ ^P«='«° 
weight and in most cases tha« vulii h« ^Z^. I- a«"'"'stered in an amount of at least about 1 0 ng/kg body 

in m'ost cases the dosaTisS ab^^^^^^^^ 

Of administrauon, symptoms, etM^ONFIRM ^AGtl) '"""^ '"^^ 

s eXsrj^rrrwithThC^^^ ^^""^^^^ ^'^^^ 

referred to as "gene therapy" ^"P^^^^lon of such polypeptides In vivo, which Is often 

e^^'wS: e^iL^d^rtrKp^^^^^^^^^ ""^""^'^^"^^ - "^'^^ ---'"^ ^ 

^3 methods are well-known in the art. 'rex^?! "'1^™^^^^^^^ ^ "T^' '^""'"^ """^ Po'VPePt'cle. Such 

=inri^Ystor,nih:rz^^^^^ 

polypeptide of the present invention may be arminlred "^"'^'^ encoding the 

50 the polypeptide />, „ivD These and othnr m»7ho j f ^ ' engineering cells /n v/vo and expression of 

method should be apparent 0 those s^ ed?thelrt^r ,r*r'"l' '"'-"^ 

expression vehicle for enginelVng cells Z be ^ f T ^^Pl^- 
to engineer cells in v^^oa^ftercomSSh ^ 

« Tn!:. .imTr,roC:ureTeTrrs"^^^^^^^^^^^ ^""^^ '"^""'"^'^ -V ^« '^-'-'^ ^"t 

Han,ey Sarcoma Virus, av^an leuLs^ 5^' a!Z;?n!T necrosis virus, retroviruses such as Rous Sarcoma Virus. 
Mye,opro.»eratlve Sarcoma Vi^s and m^mC umTv in^Tiro^^^^^^ immunodeficiency virus, adenovirus 

rived from Moloney IMurine Leukemia embodiment, the retroviral plasmid vector Is de- 
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S ,J1 "^'"'■'"^ "^"""^ promoters. Suitable promoters which may be employed include but are not 

et al Biotechniques . Vol. 7, No. 9.. 980-990 (1989). or any other promoter (e.g.. cellular promoters such ^Gu^lti^ 
cellular promoters including, but not limited to, the histone. pol III. and ^actin promoters)' Th^vTra, promoS^^^^^ 
m""' '1 '""xf • '"""^ ^"^"""^^^ P™™'^^' '"y^'^^'ne kinase {TK)7romoteraUBTS 

con^airdhern "'^^^^^^ 

ISImlr^^ rif ^"'^ ^^"^"''^ ^"^"^'"^ polypeptide of the present invention is under the control of a suitable 
promoter. Suitable promoters which may be employed include, but are not limited to, adenoviral prorno ei suS £ 
he adenoviral major late promoter; or heterologous promoters, such as the cytomegalovirusTfZ promoter t^ 

n ? promoters; the albumin promoter; the ApOAl promoter; human globin promoters- viral thymidine 
kinase promoters, such as the Herpes Simplex thymidine kinase promoter retroviral LTRs nncludlnaZ m^Jm^! 

[0102] The retroviral plasmid vector is employed to transduce packaging cell lines to fomi producer cell lines 
l':TT%'uT^^lT. T'J^: be transfected include, burare n'otL.ed to. Jp^sT^u ^^^^'^iS^- 
H^ll r^tl ^i, 7; • "^"^^ GP^nvAm12, and DAN cell lines as descril^^ in mZ' 

m^l^^Mpai. Vol. 1. Pgs. 5-14 (1990). Which IS incorporated herein by reference in its entlrety^e vector 
Zt „n„ ? ''^'^^ ^"^ Such means Include, burareLnr^ite^o 
ITJZZ T^. , "'V' ^""^ P^«'P«a«o" on« alternative, the retrovl al piZid veSo™ 

^.T.^^^ ^ "P'^'""^' °' ^''"P'^ ^ "P"' ^"<* '"en administered to a host ^ 

El . °"° ""''"^ ■ '«'™""S llama «« *n(i»n o b. M 

r „™!S^ ^! '^''"'•'"'"•'"°"™''"l'»'""l'»«l'9"ai»ias'coriffl«oosp«,,,«lngUM™o^ 
w».»r.^ •'»W««.«.<S«d«l,»bln<f» il» r=cTO?m/Zr«, ™ 

'° °" ""Pl" Wm. h.™i„ah», d.,«»Z?S SSZ" ™ 

=omp,.., «M,omg tol.1 mRNA i™„ »,, cl „a confflalng n. mRNA so wim , Im.^^^^ 
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m a functional assay system (e.g., colorimetrfc assay, expression on MacConkey plates, complementation experiments, 
in a receptor deficient strain of HEK293 cells) as yet another means to verify or identify mutations. Once "mutant" 
genes have been Identified, one can then screen population for carriers of the "mutanr receptor gene. 
[01091 Individuals carrying mutations in the gene of the present invention may be detected at the DNA level by a 
variety of techniques. IMucleic acids used for diagnosis may be obtained from a patient's cells, including but not limited 
to such as from blood, urine, saliva, tissue biopsy and autopsy material. The genomic DNA may be used directly for 
detection or may be amplified enzymatlcally by using PGR (Saiki, et al.. Nature . 324:163-166 1986) prior to analysis. 
RNA or cDNA may also be used for the same purpose. As an example. PGR primers complimentary to the nucleic 
acid of the instant invention can be used to identify and analyze mutatlorts in the gene of the present invention. For 
example, deletions and insertions can be detected by a change in size of the amplified product in comparison to the 
normal genotype. Point mutations can be identified by hybridizing amplified DNA to radio labeled RNA of the invention 
or alternatively, radio labeled antisense DNA sequences of the invention. Perfectly matched sequences can be distin- 
guished from mismatched duplexes by RNase A digestion or by differences in melting temperatures. Such a diagnostic 
would be particularly useful for prenatal or even neonatal testing. 

[0110) Sequence differences between the reference gene and "mutants" may be revealed by the direct DNA se- 
quencing method. In addition, cloned DNA segments may be used as probes to detect specific DNA segments. The 
sensitivity of this method is greatly enhanced when combined with PGR. For example, a sequence primer is used with 
double stranded PGR product or a single stranded template molecule generated by a modified PGR. The sequence 
determination is perfonmed by conventional procedures with radio labeled nucleotide or b an automata sequencing 
procedure with fluorescent-tags. 

[01 1 1 J Genetic testing based on DNA sequence differences may be achieved by detection of alterations in the elec- 
trophoretic mobility of DNA fragments in gels with or without denaturing agents. Sequences changes at specific loca- 
ttons may also be revealed by nucleus protection assays, such RNase and SI protection or the chemical cleavage 
method (e.g. Gotten, et al., PNAS, USA . 85:4397-4401 1985). 

[01 12] In addition, some diseases are a result of, or are characterized by changes In gene expression which can be 
delected by changes in the mRNA. Alternatively, the genes of the present invention can be used as a reference to 
identify individuals expressing a decrease of functions associated with receptors of this type. 
[0113] The present invention also relates to a diagnostk: assay for detecting aftered levels of soluble fomis of the 
G-proein chemokine receptor polypeptides of the present invention in various tissues. Assays used to detect levels of 
the soluble receptor polypeptides in a sample derived from a host are well known to those of skill in the art and include 
radioimmunoassays, competitive-binding assays, Western blot analysis and preferably as ELISA assay. 
[0114] An ELISA assay initially comprises preparing an antibody specific to antigens of the G-protein chemokine 
receptor polypeptides, preferably a monoclonal antibody, in addition a reporter antibody Is prepared against the mon- 
oclonal antibody. To the reporter antibody is attached a detectable reagent such as radioactivity, fluorescence or in this 
example a horseradish peroxidase enzyme. A sample is now removed from a host and incubated on a solid support, 
e.g. a polystyrene dish, that binds the proteins in the sample. Any free protein binding sites on the dish are then covered 
by incubating with a non-specific protein such as bovine serum albumin. Next, the monoclonal antibody is incubated 
in the dish during which time the monoclonal antibodies attach to any G-protein chemokine receptor proteins attached 
to the polystyrene dish. All unbound monoclonal antibody is washed out with buffer. The reporter antibody linked to 
horseradish peroxidase is now placed in the dish resulting in binding of the reporter antibody to any monoclonal antibody 
bound to G-protein chemokine receptor proteins. Unattached reporter antibody is then washed out. Peroxidase sub- 
strates are then added to the dish and the amount of color developed in a given time period is a measurement of the 
amount of G-protein chemokine receptor proteins present in a given volume of patient sample when compared against 
a standard curve. 

[0115] The sequences of the present invention are also valuable for chromosome identification. The sequence is 
specifically targeted to and can hybridize with a particular location on an individual human chromosome. Moreover 
there is a current need for identifying particular sites on the chromosome. Few chromosome marking reagents based 
on actual sequence data (repeat polymorphisms) are presently available for maricing chromosomal location. The map- 
ping of DNAs to chromosomes according to the present invention is an important first step in correlating those se- 
quences with genes associated with disease. 

[0116] Briefly sequences can be mapped to chromosomes by preparing PGR primers (preferably 15-25 bp) from 
the cDNA. Computer analysis of the cDNA is used to rapidly select primers that do not span more than one exon in 
the genomic DNA, thus complicating the amplification process. These primers are then used for PGR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids containing the human gene cor- 
responding to the primer will yield an amplified fragment. 

[01 17] PGR mapping of somatic cell hybrids is a rapid procedure for assigning a particular DNA to a particular chro- 
mosome. Using the present invention with the same oligonucleotide primers, sublocalization can be achieved with 
panels of fragments from specific chromosomes or pools of large genomic clones in an analogous manner Other 
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mapping strategies that can similarly be used to map to its chromosome include in situ hybridization, prescreening with 
abeled flow-sorted chromosomes and preselection by hybridization to construct chromosome specific-cDNA libraries 
[01 1 8J Fluorescence in situ hybridization (FISH) of a cDNA clone to a metaphase chromosomal spread can be used 
to provide a precise chromosomal location in one step. This technique can be used with oONA as short as 50 or 60 
bases. For a review of this technique, see Vemia et al., Human Chromosomes: a Manual of Basic Techniques Per- 
gamon Press, New York (1988). 

(01 1 91 Once a sequence has been mapped to a precise chromosomal location, the physical position of the sequence 
on the chromosome can be correlated with genetic map data. Such-data are found, for example, in V McKusick 
Mendelian Inheritance in Man (available on line through Johns Hopkins University Welch Medical Libraiy) The rela- 
tionship between genes and diseases that have been mapped to the same chromosomal region are then identified 
through linkage analysis (coinheritance of physically adjacent genes). 

[01201 Next, it Is necessary to detemiine the differences in the cDNA or genomic sequence between affected and 
unaffected individuals. If a mutation Is observed in some or all of the affected individuals but not in any nomial individ- 
uals, then the mutation is likely to be the causative agent of the disease. 

[01 21 1 With current resolution of physfcal mapping and genetic mapping techniques, a cDNA precisely localized to 
a chromosomal region associated with the disease could be one of between 50 and 500 potential causative genes 
(This assumes 1 megabase mapping resolution and one gene per 20 kb). 

[01 22] The polypeptides, their fragments or other derivatives, or analogs thereof, or cells expressing them can be 
used as an immunogen to produce antibodies thereto. These antibodies can be, for example, polyclonal ormonoclonal 
antibodies. The present invention also includes chimeric, single chain, and humanized antibodies as well as Fab 
fragments, or the product of an Fab expression library. Various pmcedures known in the art may be used for the 
production of such antibodies and fragments. 

^V.^?^ . generated against the polypeptides corresponding to a sequence of the present invention can be 

obta ned by direct injection of the polypeptides into an animal or by administering the polypeptides to an animal, pref- 
erably a nonhuman. The antibody so obtained will then bind the polypeptides Itself. In this manner, even a sequence 
encoding only a fragment of the pol^jeptides can be used to generate antibodies binding the whole native polypeptides 
Such antibodies can then be used to isolate the poVpeptlde from tissue expressing that polypeptide 
[0124] For preparation of monoclonal antibodies, any technique which provides antibodies produced by continuous 
Tr^l T^^^^'^' ^''^P'^s '"Clude the hybridoma technique (Kohler and Milstein. 1975. Nature 258- 

tf^^^Jl^ technique, the human B-ceil hybridoma technique (Kozboret al.. 1983. Immunology Today 4-72)' 
and the EBV-hybndoma technique to produce human monoclonal antibodies (Cole, et al., 1985, In IWonoclonai Anti- 
bodies and Cancer Therapy, Alan R. LIss. Inc.. pp. 77-96). 

(01 25] Techniques described for the production of single chain antibodies (U.S. Patent 4.946.778) can be adapted 
to produce single chain anUbodles to immunogente polypeptide products of this Invention. Also, transcenic mice may 
be used to express humanized antibodies to immunogenic polypeptide products of this Invention 
[01 26] The present invention will be further described with reference to the following examples; however it is to be 
understood that the present invention is not limited to such examples. All parts or amounts, unless otheiv/ise specified 
are by weight. ' 

[0127] In order to facilitate understanding of the following examples certain frequently occurring methods and/or 

terms will be described. 

[01 28] "Plasmids" are designated by a lowercase p preceded and/or followed by capital letters and/or numbers The 
starting plasmids herein are either commercially available, publfcly available on an unrestricted basis or can be con- 
structed from available plasmids in accord with published procedures. In addition, equivalent plasmids to those de- 
scribed are known In the art and will be apparent to the ordinarily skilled artisan 

[01 29] -Digestion- of DNA refers to catalytic cleavage of the DNA with a restriction enzyme that acts only at certain ' 
sequences in the DNA. The various restriction enzymes used herein are commercially available and their reaction 
conditions, cofactors and other requirements were used as would be known to the ordinarily skilled artisan. For ana- 
lytical purposes, typically 1 ^g of plasmid or DNA fragment is used with about 2 units ot enzyme In about 20 ul of buffer 
IT'^^', tl.T °' '^"'^''"^ fragments for plasmid constmction. typically 5 to 50 ng of DNA are digested 

with 20 to 250 units of enzyme in a larger volume. Appropriate buffers and substrate amounts tor particular restriction 
enzymes are specified by the manufacturer. Incubation times of about 1 hour at 37"C are ordinarily used, but may varv 
in accordance with the supplier's instructions. After digestion the reaction is electrophoresed directly on a polyacryla- 
mide gel to isolate the desired fragment. puiy-K-ryia 

[0130] Size separation of the cleaved fragments Is perfonned using 8 percent polyacrylamide gel described by Goed- 
del. D. etal., Nucleic Acids Res., 8:4057 (1980). 

[0131] -Oligonucleotides" refers to either a single stranded polydeoxy nucleotide or two complementan, polydeoxy- 
nucleotide strands which may be chemically synthesized. Such synthetic oligonucleotides have no 5' phosphate and 
thus will not ligate to another oligonucleotide without adding a phosphate with an ATP In the presence ot a kinase A 
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buffers and conditions with S unt to tTona^^^^^^^^^ "T" T — P'^^ed using known 

DNA fragments to be ligated * ^ ^ ^ appnoximatefy equimoiar amounts of the 

^^^^-^^ - ^^-^^^ -n -e method or Graham. F. and Van 

Example 1 

Bacterial Exp ression and Purification of HDGNR10 

the vector sequences 3' to the HDGNR1 0 aene Adrrn«rn^,^ 1 ^ ' P^^"^* sequence) and 

5- and 3' sequences respectively The 5' onaonuJ^«o«^^^^^^^^ corresponding to HDGNR10 were added to the 

TCGTCACAAGCCCACAGATAT 3' contains cnmniLnnr P"**®'" 3 sequence 5" CGGAAGCT- 

otides of HDGNR10 cod7ngXuencr?he reSor '^'^"^^ ^ """"" ^"'^ ""<=le- 
bacterla. expression velr pQE-g (Qragen Inc S Bonr' '° ^^-t^ction enzyme sites on the 

resistance (LipO, a bactertarorigiiScLtLfort^fn^P-^^^ Chatsworth. CA, 91311). pQE-9 encodes antibiotic 
ing Site (RBS), a 6- His t^rand res So?eS^ 'P^G-regulatable promoter operator (P/O). a ribosome bind- 

sequence, were ligated ^nto pS and we^nsfrte^^ 

the RBS. The ligation mixture was the^ 2Z to t?„t T T ^"""^'"S ^'^^'''''^ '^9 

described in SambroorJ eTaT Mole^ul^C o^^^^^^ "T ''''''^ ' '^'"^en. Inc.) by the pmcedure 

M15/rep4 contains multiple copies^re SLm^ oR^^^^^ ^P'"^ Laboratory Press. (1989). 

amycin resistance (KanO Trans7on^ams Srid«n,ffl»^ k!,!'^ "° ^""^ ^""'^^ 

resistant colonies were selSrpTa^mld DN^was f^^^^^^^^^^ °" 'l^ T"" ^P'-""'^namyCn 

the desired constructs ware grown oveVntaht ro/wun r I T restnctlon analysis. Clones containing 

ml) and Kan (25 ug/,^)^e O/N cuZe fusLd^^^^^ V. " ""^^ ^"PP'amented with both Amp (100 

growntoanUaTdeis^sJi^aoe^^^^^^^^^ 

than added to a final concentration of 1 mM IPTgI*,"^-!!^,^ I ' '^"P^Py'-B-D-thiogalacto pyranoslde") was 
to increased gene expression Ce"fe°w^^^^^^^ ^' Z'^T' '''^"'"^ "'^ '^^'^'"^ 

The cell pellet was soiubilized in the chaatronuZn^Z Iv. . X ^ harvested by centrifugatlon. 

was purLd from t,i.7ol,ZnTy cT^^^^^ 

binding by proteins containing the fi^^C SuT I ef af'S ""T" T'' "^^ "9''' 

waselutedtromthecoiumnlnSmolargua'dlnrHSpHSOa^^^ 

guanidine HC1 loOmlM sodium phosohate irrrrntar nf V '"''^^ °' a<JJ"sted to 3 molar 

After incubation in this soiutionfoSor^^e^rnVj^S^^^^^^ 

Example 2 

Expression of Recombi nant HDGNR10 In COS cells 

SLg?ny:eXSn°;rr^ Cnvitrogen) containing.. 1, 

polylinker region, a SV40 intron and po^aderTSon sTe A Om\rS^T. °T' t'''''^ '<>"°"^<' « 

and a HA tag fused in frame to its 3' endV^ clonld?ntlth» ^ ^""'^ HDGNR10 precursor 

protein expression is directadunlrreCMVp Z'r?^^^^^^^ 
hemagglutinin protein as previous^ '^escr^^T^Ll^Tf^^a^^^^^^ 

Lorner, 1 984, Cell 37. 767) The infusion of HA tin t« h» . Heighten. A Cherenson, M. Connolly, and R. 

with an amlbody that recognVz^theTA Xe '"^ 

l^^ '^''"S'^^'le" strategy is described as follows- 

luidzj 'he DNA sequence encoding for HIDGNR10 ATCC QTiA-j ui,...^^ . 
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quence followed by HA tag fused in fr^e a f«on te^LT ^' ""w ' 

The PGR amplified DNA f^mentandTe oTo^DMAIMmr^t f ""^ '° '''' "^S' ^""^ ^" X''<" 
' -^'i9a.ed.The.igat.onm.JurewiTn:fndnto^^^^ 

11099 North Torrey Pines Road, La Jolla CA 9203^ mt^franT ^^n^^f^^ ™^ 

and resistant colonies wereselacted. Pl^m^^DSs^so^ateJZ S^^^^^^ "'T °" "'"P'^""" ""^'^ P'^'^ 
ysisforthepresenceofthecorrect fragment For 8X0^^^ ion ^f?h examined by restriction anal- 

With the expression vector by OEAE DE>SRArm^^^^^^^ 

'0 Laboratory Manual, Cold Spr^g Laborato^pfelTSi/ Th^^^ ^u'^"' ^""""9^ A 

by radiolabeliing and immunopfecipitSn mS fHaiw 0 S^^^^ " "'^ P™^^'" '^^''^ 

Hart,or Laboratoor Press. ( 1 988)). Cells were labe led for 8 houS \tL lie ? Laboratory Manual, Cold Spring 
media were than collected and cells were vTeTwlllLL^^^^^^^ clays post transfectlon. Culture 

NP.40. 0.5% DOC, 50mM Tris. pH rTSn aT^ "-^"'SDS, ,% 

' prec-pltated with a HA specific monoclonal antibody. Proieins^p'SllItrreta'^ieTo? ^ 
Example 3 

, expression of HOG N R 1 0 usi ng the baculnvn,. expression system 

10138] The DNA sequence encoding the full length HDGNfllO orotein ATf^r b 

SfTeT'^ corresponding to theJand S^eZTsoiZfJ,- ' ^"""^'^ "^'"^ 

rUriln'^n^^^erfJCrb^ 
oticcells(J.MoLBIol.1987 196 947 sgrKozr^r^^^^^^ 
(the initiation codon fortransSfon is W)^ '^ ^ 

szith^rSs;:^^^^^^^^^^^^^ 

.he HDGNR10 gene. The amSffled s^nc^s'Jere S^^^^ '° -"-'--•««<^ sequence of 

kit <"Geneclean." BIO 101 Inc La JoHa cf^ Th« ^ ^^''"'^ ""'"9 « commercially available 
purified as described abolj. ^.iislragll^rs de^ "^^^^ "''^"'^ ^'^ -''onuclease ^mH, and 

methods for baculovirus vectors Ind n"^ cro^^™^H T^'^' ^"'^ * "^a""^' =' 

NO. 1555). This expression vector Sntai^thrsi^^^^^ ''.'^"""'^ Experimental Station Bulletin 

yhedrosis Virus (AcMNPV) followed^SrriJoanZ site« f.^^^ °' '"^ '^"*°9^P'^« "^'""""ca nuclear pol- 

tion site of the simian vin^s (S\040 is ufed l31nt ool^ ! « B^^HI. The poiyadenyla- 

the beta-galactosidase gene froVE c^Hs llsertedTn h™ ^" °' ^^^'""'"nant viruses 

This vector DNA is designated V2 ^'^'^^ ^ 3^1 as described above. 

baculivi.s%acu,oS™ b^^^^^^^^ ;;°/9 °^ « — 'lly available linearized 

al. Proc. Natl. Acad. Sci. USA, 84-7473.7417 ^^"^ (Feigner et 

SSer;r;riX.r^^^^^^^ - - a sterile well of a 

10 ^.l Lipofecun plus 90 m Grace's medium we redded ^ ^0!^". °^^ ^^'"'^^^''"^g- ^D). Afterwards 

Then the transfection mixture was added dTorwfee toTesra S^^ 7T^r^'^' ^^'^ ««'^P««t"re. 

culture plate with 1 ml Grace' medium JZ JseZ -^ Jl^^ l^^^^ ^^^^^d in a 35 mm tissue 

solution. The plate was then incubated ^5 hours a727^c aZ T ""'^ 
Plate and, miof Grace's insect medlumrp^re^t^d^fj::^^^^^^ 
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back into an incubator and cultivation continued at 27**C for four days. 

[01 46] After four days tfie supernatant was collected and a plaque assay performed similar as described by Summers 
and Smith (supra). As a modification an agarose gel with "Blue Gar (Life Technologies inc., Gaithersburg) was used 
which allows an easy isolation of blue stained plaques. (A detailed description of a "plaque assay" can also be found 
in the user's guide for insect cell culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10) . 

[0147] Four days after the serial dilution, the viruses were added to the celts, blue stained plaques were piclced with 
the tip of an Eppendorf pipette. The agar containing the recombinant viruses was then resuspended in an Eppendorf 
tube containing 200 ^1 of Grace's medium. The agar was removed by a brfef centrifugation and the supematant con- 
taining the recombinant baculovinjses was used to infect Sf9 cells seeded In 35 mm dishes. Four days later the su- 
pernatants of these culture dishes were harvested and then stored at 4**C. 

[01 48] Srg cells were grown in Grace's medium supplemented with 1 0% heat-inactivated FBS. Thecells were infected 
with the recombinant baculovlrus V-HDGNR10 at a multiplicity of infection (MOI) of 2. Six hours later the medium was 
removed and replaced with SF900 II medium minus methionine and cysteine (Life Technologies Inc., Gaithersburg). 
42 hours laterS M-Ci of ^ss-methionineand 5 ixCi ^S cysteine (Amersham) were added. Thecells were further incubated 
for 16 hours before they were harvested by centrifugation and the labelled proteins visualized by SDS-PAGE and 
autoradiography. 

Example 4 

Expression via Gene Therapy 

[01 49] Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is placed in tissue-culture medium 
and separated into small pieces. Small chunks of the tissue are placed on a wet surface of a tissue culture flask, 
approximately ten pieces are placed In each flask. The flask Is tumed upside down, closed tight and left at room 
temperature over night. After 24 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F1 2 media, with 10% FBS, penicillin and streptomycin, is added. 
This is then Incubated at 37"C for approximately one week. At this time, fresh media Is added and subsequently changed 
every several days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsrnized and seated into larger flasks. 

[0150] pMV-7 (Kirschmeier, P.T. et al. DNA, 7:219-25 (1988) flanked by the long tenninal repeats of the Moloney 
murine sarcoma virus, is digested with EcoRI and Hindi It and subsequently treated with calf intestinal phosphatase. 
The linear vector is fractionated on agarose gel and purified, using glass beads. 

[01 51 ] The cDNA encoding a polypeptide of the present invention is amplified using PGR primers which con-espond 
to the 5' and 3' end sequences respectively. The 5' primer contains an EcoRI site and the 3' primer contains a HindlH 
site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA tlgase. The resulting mixture is maintained under conditions appropriate 
for ligation of the two fragments. The ligation mixture is used to transfomn bacteria HB101 , which are then plated onto 
agar-containing kanamycin for the purpose of confirming that the vector had the gene of interest properly inserted. 
[0152] The amphotropic pA317 or GP+amI 2 packaging cells are grown in tissue culture to confluent density in Dul- 
becco's Modified Eagles Medium (DMEM) with 10% calf serum (CS), penicillin and streptomycin. The MSV vector 
containing the gene is then added to the media and the packaging cells are transduced with the vector. The packaging 
cells now produce infectious viral particles containing the gene (the packaging cells are now referred to as producer 
cells). 

[0153] Fresh media is added to the transduced producer ceils, and subsequently, the media is harvested from a 1 0 
cm plate of confluent producer cells. The spent media, containing the infectious viral particles, is filtered through a 
millipore filter to remove detached producer cells and this media is then used to infect fibroblast cells. Media is removed 
from a sub-confluent plate of fibroblasts and quickly replaced with the media from the producer celts. This media is 
removed and replaced with fresh media. If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral vector that has a selectable marker, 
such as neo or his. 

[01 54] The engineered fibroblasts are then injected into the host, either atone or after having been grown to conflu- 
ence on cytodex 3 microcarrier beads. The fibroblasts now produce the protein product. 

[0155] Numerous modifications and variations of the present invention are possible in light of the above teachings 
and, therefore, within the scope of the appended claims, the invention may be practiced otherwise than as particularly 
described. 
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SEQUENCS LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Li, ET AL . 

(ii) TITLE OF INVENTION: Human 5-Procein Chemokine 

Receptor , 

(iii) NUMBER OF SEQUENCES; 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARELLA, BYRNE, BAIN, GIL7ILLAN, 

CECCEI, STEWART & OLSTEIN 

(B) STREET: S BECKER FARM ROAD 

(C) CITY: ROSELAND 

(D) STATE: NEW JERSEY = 

(E) COUNTRY: USA 
tF) ZIP: 07053 

(v) COMPUTER READABLE rORM: 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE: WORD PERFECT S.l 

<vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: concurrencly 

(C) CLASSIFICATION: 

(vii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: PERRARG. GREGORY' D. 

(B) REGISTRATION NUMBER: 36.134 

(C) RBFBRENCB/DOCKST NJMBER: 325300- 

(viii) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 201-994-1700 

(B) -TELEFAX: 201-994-1744 

{2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCS CHARACTERISTICS 

(A) LENGTH: 1414 BASE PAIRS 

(B) TYPE: NUCLEIC ACIZ 

(C) . STRANDEDNESS : SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: cDUA 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

GTGAGATGGT GCTTTCA7GA ATTCCCratA CAAGACCC^A GCTCTCCArC TAGTCGACAG 
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GGAAGCTAGC AGCAAACCTT CCCTTCACTA CGAAACTTCA TTGrrrCiGCC CAAAAGAOAG 120 

TTAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTGATGTAT AAAACAGTTT 180 

GCATTCATGG AGGuCAACTA AATACATTCT AGGACTTTAT AAAAGATCAC TmTATTTA 240 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA ATC TAT GAC 291 
Mac A3P Tyr Gin Val Ser Sar Pro Il« Tyr Asp 

ATC AAT TAT TAT ACA TCG GAG CCC T3C CCA AAA ATC AAT GTG AAG CAA 339 
II a Aan Tyr Tyr T^.r Ser Glu Pro Cys Pro Lys lie Asn Val l^ys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG TTC ATC TTT 3 87 
lie Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Pha lie Phe 

GGT TTT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC CAA 43 5 
Gly Phe Val Gly Asn Mac Leu Val He Leu lie Lau lie Asn Cys Gin 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 4 83 
Arg Leu Glu Ser Mec Tiir Asp lie Tyr Leu lSbu Asn. Leu Ala He Ser 

GAC CTG TTT TTC CIT CTT ACT GTC CCC TTC TGG GCT CAC TAT GCT GCC S31 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr Ala Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATG TGT CAA CTC TTG ACA GG3 CTC 579 
Ala Gin Trp Asp Phe Gly Asn Thr Mec Cys Leu Leu Thr Gly Lau Tyr 

TAT TTT ATA CGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTC CTG ACA 627 
Phe lie Gly Phe Phe Ser Giy He Phe Phe He lie Gin Leu Leu Thr 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TIT GCT TTA AAA GCC 675 
He Asp Arg Tyr Leu Ala He Val His Ala Val Phe Ala Leu Lys Ala 

AGG ACG GTC ACC TTT GGG GTG GTG ACA AGT CTG ATC ACT TGG GTG CTX3 723 
Arg Thr VaL Thr Phe Gly Vai Val Thr Ser Val He Thr Trp Val Val 

GCT GTG TTT GCG TCT CTC CCA GGA ATC ATC TTT ACC AGA TCT CAA AAA 771 
Ala Val Phe Ala Ser Leu Pro Gly He He Phe Thr Arg Ser Gin Lys 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CAT TTT CCA TAC ACT CAG TAT 819 
Glu Gly Leu His Tyr Thr cys Ser Ser His Phe Pro Tyr Ser Gin Tyr 

CAA TTC TGG AAG AAT TTC CAG ACA TTA AAG ATA GTC ATC TTG GGG CTG 867 
Gin Phe Trp Lys Asn Phe Gin Thr Lau Lys I.a Val ile Leu Gly Lau 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TAZ TCG GGA ATC CTA AAA 915 
Val Leu Pro Lau Leu Val Mec Vai lie Cys Tyr Ser Giy He Leu Lys 

ACT CTG CTT CGG TGT CGA AAT GAG AAG AAG AC-G CAC AGG GCT GTG AGG 963 
Thr Leu Leu Arg Cys Arg Asn Glu Lys Lys Arg Has Arg Ala Val Arg 

CTT ATC TTC ACC ATC ATG ATT GTT TAT TTT CTC TTC TGG GCT CCC TAC 1011 
Leu He Phe Thr He Met He Val Tyr Phe Leu Phe Trp Ala Pro Tyr 

AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG uAA TTC TTT GGC CT3 AAT 1059 
Asn He Val Lau Leu Leu Asn Tnr Pne Oln Glu Pha Phe Gly Leu Asa 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 1107 
Asn C/s Ser Ser Ser Asn Arg Leu Asp Gin Ala Mec Gin Val Thr Glu 

ACT CTT GGG ATG ACC CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC TTT 115 S 
Thr Lau Gly Mec Thr Kis Cys Cys Ha Asn Pro Ha He Tyr Ala Phe 
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12S1 



I2?9 



GTC GGG GAG AAG TTC AGA AAC Tar r^r t-r-fc /-^^ 

V.1 OXy oxu .ys P.e ^ ^= " "03 

ATT GCC AAA CGC TTC TGC AAA TGC TGT 'rr^ a-rn. ^ ^ 

lie p,, SI s2 «S 

CCC Gas CGA GW AGC TCA GTT TAC ACC CGA TCC ACT GGC ra^ ^. 
Pro OXu A.g Ala S.r S« v.X .y. r^r L'^ §S ^ =?J 

lie Je=J 51? ^'^^^^^^ ^°«««»C TC^STOACCCA GTC^^^^ ,33, 

TGCACATGGC TrACmTCA TACACAGCCT CGGCTGGGGG TCOGGTGGAA GAGOTCTnT 

(2) INFORMATION FOR SEQ ID NO-2- 
(ij SBQUBNCE CHARACTERISTICS 

(A) LENGTH: AMINO ACIDS - 

(B) TYPE: AMINO ACID " 

(C) STKANDEDNESS : 

(D) TOPOLOGY: LINEAR 

<ilJ MOLECULE TYPE: EKOTBIK 

(Xi) SBQOENCB DESCRIPTION: SBQ ID NO: 2: 
Mec ASP xyr Gin Val Ser Ser Pro He Ty. Asp iXe Asn Tyr Tyr- 
Thr ser Glu Pro Cys Pro Lys lie Asn 'vl, Lys Gin I.e AXa ^fa 
Arg Leu Leu Pro Pro Leu Tyr Ser Leu vl! p^e He Gly P^^ 
vax GXy Asn Me. Leu vaX ix. ,eu iXe xXe Asn Cys Gin aJ| 
Leu Glu ser «ec Thr Asp He Tyr Leu dl Asn Leu Ala He Se? 
ASP Leu P.e .he Leu Leu Thr Val Pro pL° Trp Ala His Tyr All 
Ala Ala Gin Trp Asp Phe Gly Asn Thr mH Cys Leu Leu Thr Gl'? - 
Leu Tyr PHe He Gly P„e Phe Ser Gly \H p.e Phe He He 'o'd 
Leu Leu T^ He Asp Az-g Tyr Leu Ala zll val His Ala Val HI 



Ala Leu Lys Ala Arg t:^ Val Thr .he val Val Thr Ser vll 
lie ^ Txp val val Ala Val Phe Ala s'Jr Leu Pro Gly He HI 



P.e Thx Arg Ser Gin Lys G.u Gly Leu ryr Thr cys Ser IVr 
His Phe Pro Tyr Ser Gin Tyr .In Phe T^ Lys Asn Phe Gin 
Leu Lys He Val He Leu Gly .e. Val lJ? Pro Leu Leu Val ^11 



210 
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He 
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Thr 


His 
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He 








290 
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Glu 


Lys 
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He 
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Ser 
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350 
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Men Gin 
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Thr 


Leu 
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285 
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Pro He 


He 
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Val 
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300 
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Leu Val 
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His 
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315 


Cys 


Cys Ser 


He 


Phe Gin 


Gin 


Glu 
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330 


Val 


Tyr Thr Arg 


Ser Thr Gly Glu 
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Claims 

1, Use of 

(1) a DNA encoding a polypeptide which activates 

(1.1) a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-proteIn chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATGC Deposit 
No. 97183; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% Identical to the G-protein chemokine receptor polypeptide of 
any one of (A) to (C); 

(£) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E); 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
being capable of binding a ligand of the human G-protein chemokine receptor; 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 
(G): 

(I) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 
activity; 

(J) a polypeptide of any one of (A) to (H). wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminal 
methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-temrtinal methionine, 



(1.2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleotide selected from the group consisting 

55 of: 



(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 
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(b) a nucleic acid encoding the pofypeptide as shown in SEQ iO NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No. 
97183; 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 
clone in ATCC Deposit No. 97183; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any 
one of (a) to (d); 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to {e); ' * 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nucleic acid of any one of (a) to (e); 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of 
any one of (a) to (g); 

(i) a nucleic acid encoding an extracellular portion of the G-proteIn chemokine receptor polypeptide 
of any one of (a) to (h); 

(j) a nucleic acid encoding a fragment of the G-proteIn chemokine receptor polypeptide of any one of 
(a) to (i), said fragment being capable of binding a llgand of the human G-protein chemokine receptor; 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-proteIn chemokine receptor 
of any one of claims (a) to (J); 

(I) the nucleic acid of any one of (a) to (k), wherein said nucleto acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor 

(n) the nucleic acid of any one of (a) to (m), wherein said nuciek; acid does not encode a N-terminal 
methionine; 

(o) the nucleic acid of anyone of (a) to (m), wherein said nuciek; acid encodes a N-terminal methionine; 
(p) a vector comprising a polynucleotide as defined in any one of (a) to (o) which is comprised in a 
vector; and 

(q) a polynucleotide as defined in any one of (a) to (o) operably associated with a regulatory sequence; 

and recovering said polypeptide encoded by said polynucleotide 
(2) or a compound which activates 

(2.1 ) a polypeptide comprising a member as defined in any one of (A) to (L) 

(2.2) or a polypeptide which is obtainable by a method for producing a G-proteln chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleotide as defined in any one of (a) to 
(q); and recovering said polypeptide encoded by said polynucleotide 

for the preparation of a phannaceutical composition for the activation of a G-protein chemokine receptor. 

The use of claim 1, wherein said activation comprises stimulating haematopoiesis, wound healing, coagulation, 
angiogenesis. or growth factor activity; or for treating solid tumors, chronic infections, leukemia, T-cell mediated 
auto-immune diseases, parasitic infections, or psoriasis. 

Use of 

(1) a DNA encoding a polypeptide which inhibits 

(1 .1 ) a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR10 clone of ATCC Deposit 
No. 97183; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine receptor polypeptide of 
any one of (A) to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E); 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F). said fragment 



20 



EP1 149 582 A2 



being capable of binding a ligand of the human G-protein chemokine receptor; 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 

(G); 

(I) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 
activity; 

(J) a polypeptide of any one of (A) to (H). wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminal 
methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine. 

(1.2) or a polypeptide which is obtainable by a method for producing a G-proteIn chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleoUde selected from the group consisting 



(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No 
97183; 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 
clone in ATCC Deposit No. 97183; 

(e) a nucleic acid encoding the mature fomn of the G-protein chemokine receptor polypeptide of anv 
one of (a) to (d); r r r y 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97% identical to' the nucleic acid of any one of (a) to (e); 

(h) a nucleic acid encoding a soluble fragment of the G-proteln chemokine receptor polypeptide of 
any one of (a) to (g); 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide 
of any one of (a) to (h); 

(j) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of 
(a) to (i), said fragment being capable of binding a ligand of the human G-protein chemokine receptor; 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to (J); 

(I) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k). wherein said nucleic acid encodes a pofypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminal 
methionine; 

(o) the nuclek; acid of any one of (a) to (m), wherein said nuclete acid encodes a N-terminal methionine; 
(p) a vector comprising a polynucleotide as defined in any one of (a) to (o) which is comprised in a 
vector; and 

(q) a polynucleotide as defined in any one of (a) to (o) operably associated with a regulatory sequence. 

and recovering said polypeptide encoded by said polynucleotide 
(2) or a compound which inhibits 

(2.1 ) a polypeptide comprising a member as defined in any one of (A) to (L) or 

(2.2) a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor potypep- 
tide eomprrsing cultunng a host cell comprising a polynucleotide as defined in any one of (a) to (q)- and 
recovering said polypeptide encoded by said polynucleotide or 

for the preparation of a pharmaceutical composition for the inhibition of a G-protein chemokine receptor. 

The use of claim 3. wherein said Inhibition comprises the prevention and/or treatment of allergy, atherogenesis 
anaphylaxis, malignancy, inflammation, histamine and IgE-medlated allergic reactions, prostaglandin-independeni 
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marrow failure, silicosis, sarcoidosis, rheumatoid arthritis, shock, or hyper-eosinophillc syndrome. 
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